Chapter 1: Introduction
Oil provides energy for 95% of transportation and the demand of transport fuel is on continuous rise. At present India is the sixth largest crude oil consumer in the world and the ninth largest crude oil importer. At the end of 2005, India had 0.5 % of the Oil and Gas resources of the world and 15 % of the world's population whereas the reserve to production ratio was 20.7 (BP statistics 2005) . At the end of 1995 India had the 5.5 thousand million barrels of reserves, grown only 1% till the end of 2005 whereas crude oil consumption has grown more than 10% over the last 5 years. Our dependence on import of oil will continue to increase in the foreseeable future. It has been estimated that the demand for crude oil would go up to 85 MMTPA (2008) from about 50 MMTPA in 2001-02 while the domestic production will be around 22% of the demand and the rest will have to be met from imported crude. The crude prices and availability are subject to great volatility depending upon the international situation and, therefore, attempt needs to be made to reduce dependence on imports. In bio-fuels the country has a ray of hope. Since they are endogenously produced and can be treated as substitute for fossil fuels. 
1.1Bio-fuels
Bio-fuels can be defined as a combustible fuel produced from biomass. These fuels are generally in the form of alcohols, esters, ethers, and other chemicals produced from biomass (wikipedia). These fuels are usually blended with the petroleum fuels -gasoline and diesel fuel, but they can also be used on their own.
Ethanol
The principle fuel used as a petrol substitute for road transport vehicles is bio-ethanol.
Ethanol is an alcohol fuel made from the sugars found in grains, such as corn, sorghum, and wheat, as well as potato skins, rice, sugar cane, sugar beets. It has high oxygen content, high combustion efficiency, it is non toxic and non polluting in nature, and is also renewable. In India major production of ethanol is from molasses but there is also high availability of surplus sugarcane juice which can be also used for the same. 
Bio diesel
Bio diesel is an alternative fuel similar to conventional or 'fossil' diesel. Bio diesel can be produced from straight vegetable oil, animal oil/fats, and waste cooking oil. The process used to convert these oils to Bio diesel is called transesterification.
Though oil straight from the agricultural industry represents the greatest potential source it is not being produced commercially simply because the raw oil is too expensive. After the cost of converting it to bio diesel has been added on, it is simply too expensive to compete with fossil diesel. And also for the reason of edible oil demand being higher than its domestic production, there is no possibility of diverting this oil for production of biodiesel. There are many tree species which bear seeds rich in oil which are non edible in nature. Of these it has been found that there are a number of them, such as Jatropha curcas and Pongamia Pinnata ('Honge' or 'Karanja') which would be very suitable for bio diesel production Source: ECOTEC research and consulting limited study for the British association for bio fuels and oils ( BABFO)
Government of India Policy on Biofuel Development
With a view to reducing dependence on imported oil by way of encouraging use of indigenous sources of energy and to provide a supportive role to the farmers, India's evolving strategy for promoting production and use of bio-fuel is two pronged:
• Promote the use of ethanol derived from sugar molasses for blending with gasoline • Promote the use of non-edible oils for blending with diesel.
Bio fuels have the added advantage of being a great employment generator.
Ethanol Policy
The commercial production and marketing of ethanol-blended gasoline started in January 2003, when the Ministry of Petroleum and Natural Gas launched the first phase of the ethanol blended petrol (EBP) program. It required blending of five percent ethanol in gasoline in nine states (out of a total of 29) and four union territories (UT) (out of a total of 6). The program was implemented only partially as ethanol was not consistently made available by the sugar industry to the oil companies due to a decline in sugarcane/sugar production.
With a strong resurgence in sugarcane/sugar production in MY 2006/07, the Government of India(GOI) announced in September 2006 the second phase of the EBP program that mandates five percent blending of ethanol with petrol (gasoline) subject to commercial viability in 20 states and eight Union territories with effect from November 2006. As a result, bids have been finalized and the EBP program has started in about 10 states. The EBP program was not implemented in many states due to high state taxes, excise duties, and levies, which makes the ethanol supply for blending commercially unviable. Once the second stage of the ethanol program extends to all target states, the government plans to launch the third stage wherein the ethanol blend ratio will be raised from five percent to ten percent.
Bio-diesel Policy
In April 2003, the GOI launched a National Mission on Bio-diesel that identified Jatropha curcus as the most suitable tree-borne oilseed for the production of bio-diesel, and focused on promoting plantations of Jatropha on wastelands. The Planning Commission set an ambitious target of 11.2 million hectares to be planted with Jatropha by 2012, in order to produce sufficient bio-diesel to blend at 20 percent with petro-diesel.
The demonstration phase involved identifying suitable Jatropha cultivars, developing nurseries and providing subsidized planting material to farmers in various agro climatic regions. Several state governments and official entities have been proactive in the adoption of the bio-diesel program, but with varying degrees of success. Besides the state governments, Indian Railways has launched an ambitious Jatropha plantation project on railway land adjoining the railway tracks. The demonstration phase will be followed by a self-sustaining expansion of Jatropha cultivation on 11.2 million hectares aimed at achieving the planning commission's bio-diesel production 10 percent blending target by 2012.
In October 2005, the Ministry of Petroleum and Natural Gas announced a "bio-diesel purchase policy," by which oil companies would purchase bio-diesel and blend it with high speed diesel (HSD) at a five percent blending ratio. This would take place in 20 procurement centers spread across major producing areas in the country, effective January 2006. The bio-diesel will be procured at a pre-determined price (reviewed every six months by the ministry), which currently is Rs. 26.5 per liter.
Chapter 2: Social Implication of Bio Energy
The rationales of blending bio fuel with fossil fuels are the following:
Ethanol and bio diesel are less damaging from the environment point of view due to the composition of the emission.
ii) Improvement in standard of living in rural India.
iii) The plants are soil enriching and help in arresting soil degradation iv) Has a strong employment and income generating effect.
v)
Its introduction answers the global concern about the greenhouse effect vi) It reduces the dependence on huge oil imports and save foreign exchange as well as reduce dependence on huge oil exporting countries i) At present, India is using 20% petrol and 80% diesel driven vehicles. It is possible to blend 10% ethanol with petrol and 20% bio diesel with petro diesel without any modification in the engines. A motor fuel with ethanol does not use tetra ethyl lead as oxygenate, and hence there aren't any sulphur dioxide, nitro oxide, and particulate emissions. Moreover, though vehicles using Bio fuels emit hydrocarbon, but these emissions are not carcinogenic and carbon dioxide emissions are 57% lower than with petrol therefore leading to reduction in hazardous emissions and also to improvement in the ecological balance by covering wasteland. If we look at the table below we will observe that when compared to engines using only fossil fuels, the blended fuel engine emit much less pollutants in air. Therefore they are less damaging to the environment than fossil fuels. • Improve access to pumped drinking water. As mechanism of tube wells used to draw water from the ground can be changed in such a way that they can start operating on fuels such as ethanol and bio diesel. Lack of access to affordable energy services among the rural poor seriously affects their chances of benefiting from economic development and improved living standards.
Women, older people and children suffer disproportionately because of their relative dependence on traditional fuels and their exposure to smoke from cooking, the main cause of respiratory diseases. Electricity through transmission lines to many rural areas is unlikely to happen in the near future, so access to modern decentralized small-scale energy technologies, particularly renewables (including bio fuels), are an important element for effective poverty alleviation policies. A programme that develops energy from raw material grown in rural areas will go a long way in providing energy security to the rural people.
iii) The wasteland available in the country will be developed and utilized for cultivation of ethanol and bio diesel producing crops and will fulfill the basic requirement of fuel, fodder and food. In ethanol production from sugarcane, the by-products like vinasse (solid residue left after distillation) and filter cake contain valuable nutrients. Using these organic fertilizers instead of chemical fertilizers reduces the need for chemicals, which could be hazardous and avoids pollution of ground water and rivers. Also the cultivation of land for sugarcane and oilseed-bearing crops contributes to a decrease in soil erosion and land degradation.
iv) The bio fuels sector has the potential to serve as a source of substantial employment.
In India, the sugar industry, which is the backbone of ethanol production, is the v) Bio fuels have the potential to reduce emissions from the transport industry. Bio fuels help reduce carbon dioxide (CO2), a greenhouse gas that contributes to climate change. When we burn fossil fuels, we burden the atmosphere with carbon that has been stored underground for millions of years. Plants, on the other hand, absorb CO2
as they grow, balancing the CO2 that is emitted when they are burned. And though they emit the carbon dioxide that they absorb from atmosphere, but still when compared to the carbon dioxide emitted by other fossil fuels, emission by Bio fuels are the least. Emission by Bio diesel is 55% less than that of fossil diesel and emission by ethanol is 67% less than that of Gasoline. 
Social Development Indicators for India
By looking at some of the most fundamental aspects of people's lives and opportunities available to them we can provides a much more complete picture of a country's development. When compared to social indicators, though economic indicators are more in number and more regularly available, but the picture that they reflect is too rosy and too good to believe, such as GDP growth rate which shows that we are one of the fastest growing country in the world, but if we look at the social indicators we will find ourselves way behind many small economies which though are not showing extra ordinary growth but there society is in much better shape than ours.
This year's HDI, which refers to 2005, highlights the very large gaps in well-being and life chances that continue to exist between us and the world. Not only HDI if we look at other indicators as well we will find the same difference. 
Chapter 3: Changes brought about by bio fuels in society
Transport sector remains the most problematic sector as no alternative to petroleum based fuel has been successful so far. Hence petro based fuels will continue to dominate the transport sector in the foreseeable future but their consumption can be minimized by implementation of Bio-fuel programme expeditiously.
Targets need to be set up for bio-diesel and bio ethanol production to achieve blending ratios of 5, 10 and 20 percent in phased manner. The estimated bio-diesel requirements for blending with petro-diesel over the period of next 10 years are given below in the chart. Now since, bio diesel is a new concept and Jatropha is the main plant for the production of bio diesel, up till now there was no cultivation of the same. Therefore, Government of
Requirement of Bio Diesel
India is planning to bring extra land under cultivation for Jatropha. It has been planned that only wasteland, fallow lands will be brought under cultivation and no forest area and fields which are already under cultivation will be cleared and taken up for the Jatopha cultivation. under each block 15000 ha jatropha plantation will be undertaken through farmers (BPL).
It has also been proposed to provide green coverage to about 3 Million ha of wasteland through plantation of jatropha in 200 identified districts over a period of 3 years. With appropriate extension and availability of planting material it should be easy to cover 13.4
Million hectare of land with Jatropha curcas by the end of 2016-2017as indicated below:
• Forests cover 69 Million hectares of which 38 million hectare is dense forest and so 31 million hectare is under-stocked. Of this 14 million hectare of forests are under the Scheme of Joint Forestry Management. 3.0 million hectare (notional) of land in forests should easily come under Jatropha curcas plantation.
• 142 million hectare of land is under agriculture. It will be reasonable to assume that farmers will like to put a hedge around 30 million hectare of their fields for protection of their crops. It will amount to 3.0 million hectare (notional) of plantation.
• The cultivators are expected to adopt it by way of agro-forestry. Considerable land is held by absentee land lords who will be attracted to Jatropha curcas as it does not require looking after and gives a net income of Rs. 15000 per hectare. 2 Million Hectare of notional plantation is expected.
• Culturable fallow lands are reported to be 24 million hectare of which current fallow lands are 10 million ha and other fallows are 14 million hectares. Ten percent of such land ( 2.4 million hectare) is expected to come under Jatropha curcas plantation • On wastelands under Integrated Watershed Development and other poverty alleviation programmes of Ministry of Rural Development a potential of 2 million hectare of plantation is assessed.
• On vast stretches of public lands along railway tracks, roads and canals. One million hectare of notional coverage with Jatropha curcas is a reasonable assessment.
• In addition about 4 Million hectare of waste lands could also be brought under such plantation.
Turning to Bio Ethanol we will find that the present consumption of gasoline is estimated at10.07 million tons requiring 0.51 million tons for 5% blend. The industry expects that the present capacity able to meet the blending requirement of the gasoline till the end of the Eleventh Plan. With the continuous growth in demand of gasoline it is expected that by the end of 2016-17 gasoline consumption will increase to 16.4 million tons needing 3.28 million tons of ethanol for blending at 20% level, which is expected since government is planning to increase the blending level from 5% to 10% and finally to 20% over the three plan periods.
But when compared to bio diesel the demand for ethanol is very low on the account that at present, India is using 20% petrol and 80% diesel driven vehicles and the same trend is expected to continue in the future. 3. Ethanol production is 2940 liters per hectare of sugarcane cultivation. On the basis of the assumptions given above we find that the area required increases from 0.22 million hectare in 2006-07 at 5% level of blending to 1.41 million hectare in 2016-17 at 20% blending level.
Requirement of Bio Ethanol

Employment and Income Generation
At the beginning of the new millennium, 260 million people in the country did not have incomes to access a consumption basket which defines the poverty line. India is home to 22% of world's poor. A programme which generates employment is therefore particularly welcome.
There is expected to be manifold increase in employment generation once the Demonstration Project under the National Mission has been successfully implemented and gives rise to the Second Phase in the Eleventh Plan. Thus Bio-fuels development by itself could become a major poverty alleviation programme for the rural poor, apart from providing energy security to the country in general and to the rural areas in particular and upgrading the rural non-farm sector. Production of ethanol will result in processing of molasses and greater requirement of sugarcane leading to increase in area and consequent job creation. Now, if we turn our attention to the income generation we will find that income generated in 2006-07 itself at 5% level of blending comes to around 2655 million rupees, in the long run at the end of the mission in 2016-17, income that is expected to be generated at 20% level of blending of ethanol alone comes to around 17075 million rupees. All these calculations are done on the basis of the assumption that every where in India agriculture labor receives wage amount Rs. 66 per day, which is equal to the national minimum daily wage. In case of bio diesel, undertaking plantation of Jatropha curcas and collection of seed, processing of seeds for producing oil, processing it in to bio-diesel will achieve the objectives mentioned above. Every component of the programme will generate massive employment for the poor belonging to the Scheduled Tribes, Scheduled castes and other under privileged categories living mostly in backward areas which have experienced the adverse impact of forest degradation, and loss of natural resources
The Bio-diesel programme, under which the plantation will be the most dominant item of expenditure, will give employment to 313 person days in plantation over one hectare of land and will generate employment of 41 man days per year through out the life of the jatropha curcas plant.
Depending on the above information, we calculated the employment generated due to bio diesel mission, according to which 1466 million man days of employment is expected to be generated by 2011-12 when Government is expected to make 10% blending of bio diesel mandatory for all states and 3664 million man days of employment will be generated by the end of 2016-17 by which time 20% blending is expected to be made mandatory. Once again looking at the income generation, we will find that there is expected a huge income to be generated as an end result of the program. It is expected that by the end of the year 2011-12 this program will generate 96770 million rupees of income and in 2016-17 it will generate 241854 million rupees which is commendable amount for any single program. 
Reduction in Unemployment Rate
India is facing a severe problem of unemployment. Unemployment is a state when an individual wish to work and has capacity to work but don't get required work. The rate of unemployment is higher in agriculture sector than in industrial sector.
Economic reforms may have given a boost to industrial productivity and brought in foreign investment in capital intensive areas. But the boom has not created jobs.
India's labor force is growing at a rate of 2.5 per cent annually, but employment is growing at only 2.3 per cent. More than 90 per cent of the labor force is employed in the "unorganized sector", i.e. sectors which don't provide with the social security and other benefits of employment in the "organized sector." In the rural areas, agricultural workers form the bulk of the unorganized sector.
National mission on bio fuels will create huge employment opportunity which will be a big step in the area of abolishing unemployment. Looking at the unemployment data we will find that currently around 87 million people who are part of workforce are unemployed and if we keep the rate of growth of unemployment constant this figure is expected to increase to 99 million people by 2016-17.
National mission on bio fuels, by 2016-17, will approximately provide employment to 13 million people, this will reduce unemployment by 1.03% and just after five years of its initiation, that is by 2011-12, it will be able to reduce unemployment by 0.5%. This for a single project is a great achievement. Preston (1975) , in examining the cross-country relationship between average income and increases in life expectancy, found that increases in average income among poor countries are strongly associated with increases in life expectancy.
Deaton (2001) finds that the effect of income on reducing the probability of death at the bottom of the income distribution is much greater than its effect at the top of the distribution.
India's per capita income as on May 31, 2006 has been estimated as Rs. 23222, and death rate for the year ending 2005 was 8.1 now if we take into account only the increase in per capita income due to increase in employment and hence income of rural people as a result of bio fuel programme and calculate the death rate, we will find that death rate show a continuous decline from 7.9 with 5% mixing in 2007 to 7.78 with 20% mixing at the end of programme period in 2016, the reason behind it can be that with increase in income people now have more money to spend on food, medicine. This expenditure leads to better quality of living and as a result lower death rates.
India's infant mortality rate for the year 2005 was 64, and as we can see that additional income earned due to bio fuels programme affect peoples life in a big way by the end of the year 2007 infant mortality rate is expected to reduce to 61 with just 5% mixing and by 2016 with 20 % mixing it is expected to reduce further to 59.97 which is a big decline the reasons that can be sighted are, that people with low income base ignore basic requirement of vaccination and medication of young children, because their foremost concern is that of providing food and clothes to their family, so as their income base expands they are able to cover their basic needs, hence after that with whatever income is left they start meeting other requirements. Other reason can be that people who look at their kids as more hands to work and hence more income for the family go for greater number of children leading to lack of care of the children and as a result in untimely death of infants, with increase in income, they start planning their family and try to give good life to their children thereby resulting in fair decline in IMR Methodology that we undertook was that, we ran the regression of infant mortality and d
per capita income and death rate and per capita income and found two relationships between IMR and PCY and death rate and PCY. Since we had already estimated a marginal increase in per capita income in coming decade due to bio fuel programme and hence given the current per capita income we calculated the increase in per capita income of individuals pertaining only to increase in income due to bio fuel programme and no other economic activity. Now, given the relationships and future forecast of PCY we forecasted the change in infant mortality rate and death rate.
Literacy Rate and Life Expectancy
What literacy can mean for both the individual and society at large is betterment of people's lives-enhanced self-esteem, ability to read instructions on medications and civic documents, ability to learn new things which will help them to expand their knowledge, ability to cope with the majority society, etc. Literacy provides people with the option of becoming members of a self-confident and informed populace that can understand issues, represent themselves, take responsibility for self-improvement and family health, and better participate in civic affairs. These are among the more priceless payoffs of literacy. Illiteracy may mean income loss not only for the individual but for society at large as well.
In India literacy rate is around 63% way below world's average of 78.6% (as per 2005 estimates) and that of developed countries where it is around 99% which shows that India has to work really hard to match up with the world. It is argued that literacy increases job opportunities and access to higher education. In Kerala, India, for example, female and child mortality rates declined dramatically in the 1960s, when girls who were educated in the education reforms after 1948 began to raise families.
Increase in literacy also leads to virtuous cycle as literacy leads to increase in wealth and in turn wealth may promote literacy, thus taking the country to the next level.
Life expectancy from birth is a frequently utilized and analyzed component of demographic data for the countries of the world. It represents the average life span of a newborn and is an indicator of the overall health of a country. Life expectancy can fall due to problems like famine, war, disease and poor health. Improvements in health and welfare increase life expectancy. The higher the life expectancy, the better shape a country is in. Life expectancy in India is 63.8 years which when compared to world's average of 67.2 years, is not very bad but when compared to the upper limit of life expectancy given by Japan's 82.6 years India still has to work real hard to meet it. 
Gross Enrolment Ratio
The gross enrolment ratio (GER) or gross enrolment index (GEI) is a statistical measure used in the education sector. The GER gives a rough indication of the level of education from kindergarten to postgraduate education. In India GER gives ratio of pupils enroled to total number of children in school age from one to class eight.
By the end of year 2004 GER for primary classes in India was 106.9, for secondary classes it was 65.2 and combined gross enrolment ratio was 91. As a result of increase in per capita income over the period 2006 to 2016 as a result of bio fuel programme there was a marginal increase in all the three category as given by table below. As we can see that there is not much effect of the income generation gross enrolment ratio, the reasons that can be thought of are first if there is a marginal increase in income say by 100 rupees then this extra amount is spend by the family on their daily requirements like food, medicine and clothes and if any surplus is left then only it is spend on schooling of children and other activities. Therefore though we can see a considerable decline in death rate and infant mortality rate but not much change is reflected in gross enrolment ratio.
Human Development Index
The Human Development Index (HDI) is the normalized measure of life expectancy, literacy, education, standard of living, and GDP per capita for countries worldwide. It is a standard means of measuring well-being, especially child welfare. It is used to determine and indicate whether a country is a developed, developing, or an underdeveloped country.
It is also used to measure the impact of economic policies on quality of life.
The HDI measures the average achievements in a country in three basic dimensions of human development:
• A long and healthy life, as measured by life expectancy at birth.
• Knowledge and education, as measured by the adult literacy rate (with two-thirds weighting) and the combined primary, secondary, and tertiary gross enrollment ratio (with one-third weighting).
• A decent standard of living, as measured by the natural logarithm of gross domestic product (GDP) per capita at purchasing power parity (PPP) in USD.
The Human Development Index (HDI) then represents the average of the following three general indices:
• Life Expectancy Index.
• Education Index.
• GDP Index.
Method of calculating these index is given in appendix Table 5 .
To show whether the bio fuel mission will bring about any changes in HDI, two scenarios were undertaken: first is under assumption that all the components of HDI excepting the per capita income remains constant. And per capita increase over the period, under observation, is only due to income generation accruing to biofuel mission. In second scenario alongwith per capita increase in income I have also introduced increase in literacy, gross enrolment ratio and life expectancy ratio as calculated above to show the overall effect of bio-fuel misiion. Table 14 shows calculation of HDI under first scenario. According to it there will be no visible impact of the program in the year 2006-07, the reason which can be thought of is that 2006-07 is just the starting point of the mission so it is expected that the program will not have any visible effect on increase in income. In the years 2011-12 when it is expected that 10% blending will be in force the HDI is expected to increase marginally from 0.6190 to 0.6197, this increase is significant because increase in HDI is only due to increase in income keeping other factors constant, that is only one third of the component required for the construction of index is changing that too with marginal amount.
Further in the year 2016-17 when 20% blending is expected to be implemented, the HDI is expected to increase to 0.621 which is considerable achievement for a program. In case of second scenario, when the forecast value of knowledge and health component 
Chapter 5: Negative Effects of Bio Fuel Programme
With concerns over high energy prices, volatility of oil supply and greenhouse gas emissions, energy derived from biological sources and in particular bio fuels have received considerable attention and as a result though some positive points have come up but there are also negative aspect to such fuel production.
First, as the demand for cheaper energy sources, including energy from bio fuels rises, it leads to increasing water demand and changing water resource allocation. Second, the cost of pumping groundwater, a major factor in agricultural production around the world, increases. In addition, energy for groundwater use in India is subsidized. Rising energy prices thus put additional pressure on government budgets and may lead to rising costs to farmers. In the Indian context this means, making irrigation unaffordable to millions of small farmers. Third, when energy prices rise, the viability of desalinization as a source of irrigation and other water supply declines. Finally, fertilizer prices and the unit costs of other oil-based inputs rise with increases in energy prices.
Water Shortage
The production of bio fuels is a consumptive use of water that may compete directly with food crop production for water and land resources (Berndes 2002). To grow biofuel crops, more land and water will be needed. India already suffer from water scarcity problems that will only worsen as their food demand continues to grow with rising populations and incomes.
As a result bio fuels will add pressure to water resources that already are heavily exploited or over-exploited. India, the world's second largest sugar producer, is now also actively promoting ethanol from sugarcane and as Indian sugarcane is fully irrigated, water withdrawals for every liter of ethanol are nearly 3500 liters.
The fact is that there is now almost equal global concern over water as there is over energy. The International Water Management Institute (IWMI) has just completed a five-year study of the global water scenario. According to the study, both India and China are in the danger zone when it comes to water; they are using 60 per cent of their entire potential usable water for human purposes. They are approaching 75 per cent, which is the threshold for being considered to be facing water scarcity. It has been estimated that by 2030 Indian cereal demand will go up by 60 per cent from present levels, requiring 84,000 billion liters of water. By then it will require 9 billion liters of ethanol to meet 10 per cent of the country's petrol needs, adding 22,000 billion liters or about an additional 26 per cent to the country's water needs. But the question is, do we have that much or water? According to the same report, it takes 1,000-4,000 liters of water to produce a liter of biofuel. Brazil uses 2,200 liters of water to produce a liter of ethanol from sugarcane, whereas India uses 3,500 liters of water for the same purpose. In India it is widely accepted that it takes twice to thrice the amount of water to grow sugarcane as it does to grow rice. It takes four to four and a half months to grow a paddy crop against 9-12 months to raise a sugarcane crop. Also sugarcane has more biomass than paddy and so requires more water to grow.
Environmental impacts
Bio fuels require additional land and water resources. The Millennium Ecosystem Assessment finds that agriculture already is the largest factor in ecosystem modification (Alcamo et al. 2005 , MEA 2005 . With growing population and rising income, pressures on natural resources will intensify, leading to more loss of natural habitat. Further, water scarcity already is a limiting factor in food production in many regions (CA 2007) .
Biofuel crops such as sugar are water intensive and often produced under monoculture, leading to increased water scarcity and water pollution. With increasing population, incomes and urbanization, water demand will rise and recent forecasts warn of impending global problems unless appropriate action is taken to improve water management and increase water use efficiency (Seckler et al. 1998 , Rosegrant et al. 2002 . Hence, water for bio fuels will add pressure on water resources that already are stressed. Description of all the categories is mentioned in appendix table 7.
Competition with food
There are also concerns that with increased demand of bio fuel crops competition for limited land and water resources will raise agricultural commodity prices. Rosegrant et al (2006) foresee substantial price increases in cassava, sugar, oil crops and grains. Brown The primary impact of biofuels on food inflation is from increases in the farm prices of commodities that contribute to producing our food supply, like sugarcane, corn, soybean oil, wheat etc. Farm prices are largely determined by supply and demand. Increased demand would results in higher prices for corn and sugarcane. Higher corn and sugarcane prices in turn provide greater incentives for farmers to increase acreage, especially sugarcane acreage. As more acres are converted to the production of sugarcane, fewer acres are available for other crops that compete for the same land. Thus, greater demand for energy crops also results in increasing prices for other crops that must compete for the same land. Consumer food prices can eventually be expected to rise as these higher crop prices are passed through the food system. How quickly this may happen vary by food item. Changes in the price of sugarcane will be quickly passed to sugar prices, which then more slowly are reflected in other products.
Land Usage
India plans to cultivate Jatropha in 13 million hectares. In a land starved country this diversion of land has serious consequences for rural livelihoods and rural eco systems. In Chhattisgarh, a predominantly tribal belt, agricultural crops of tribal have been destroyed to plant Jatropha. To promote jatropha plantations, the tribal are being denied their inherent right to make decisions about land use for which the local community (Gram Sabha) is the highest competent authority. In Vidarbha, Maharashtra the company involved does contract farming with the farmers. They have taken advantage of the failure of Bt cotton crops and have lured farmers into cultivation of Jatropha. The corporate have been successful in inducing the farmers into Jatropha on the false promise that the plantations will give them immense returns after three years.
Livestock is the major source of livelihood for the poor and they are heavily dependent on the common pastures for the grazing of their cattle. By planting Jatropha the fodder availability of the cattle will be directly affected. The transfer of commons and grazing lands from providing fodder to livestock in the local economy to providing fuel for automobiles of the rich will further erode rural livelihoods and increase social tensions.
The poor live in a biomass / biodiversity based economy. Diversion of land to industrial biofuels will also divert biodiversity / organic matter from basic needs of the poor and maintenance of ecological cycles. It will create total destitution and collapse of rural agro-ecosystems as biodiversity and water are diverted by industry for biofuel.
Dr Vandana Shiva, Director, Navdanya has described the mad rush for Jatropha plantations, a recipe for ecological, economic and social disaster. Fossil Fuels: The study indicated that the fossil fuel consumption to produce biodiesel was only 45% that of diesel fuel. Most of this fossil fuel input for biodiesel is due to the natural gas required for methanol production and fertilizer production. Inorganic Raw Materials: According to the Belgian study this category consists primarily of the mineral feed stocks for fertilizer production including phosphate rock, sylvinite (for potassium), kieserite (for magnesium), and limestone. Water: The two major areas for the higher water consumption associated with biodiesel production were the esterification process with methanol and the production of chemical fertilizers. Most of the water used during esterification is for washing the product to remove soap and catalyst. Again, if fertilizer application rates were cut back, the second major source would also be reduced. Greenhouse Effect: The greenhouse effect calculated for biodiesel was only 55% that for diesel fuel. This biodiesel advantage was primarily attributable to the fact that plants assimilate CO2 as they grow. This effect should track the fossil fuel impact fairly closely and if the fossil fuel required to produce biodiesel decreases due to lower fertilizer usage, then biodiesel's contribution to the greenhouse effect should decrease proportionately Acidification: Acidification is mainly caused by nitrogen and sulfur oxides and ammonia which are released during the growing of the plant. Reducing fertilizer rates would reduce this contribution so that biodiesel's contribution to acidification would be less than diesel fuel's. About a third of the acidification is attributed to the NOx emissions from the tailpipe of the diesel engine which burns the fuels. The authors assumed that diesel fuel only contributed about 70% as much as biodiesel in this category. Eutrophication: Eutrophication refers to the excessive growth of algae in surface water due to nitrate and phosphate fertilizer runoff. The decay of the algae depletes oxygen from the water and renders it unsuitable for other organisms. The impact of this problem should be reduced at least in proportion to the reduction in fertilizer application rates. Photochemical Oxidants Formation: This category comes primarily from volatile organic compounds that are released during the production of biodiesel. A major source of these is the hexane released by solvent-based oil extraction plants. Recent developments in extraction technology have reportedly reduced these emissions. NonradioactiveWastes: Nonradioactive wastes consist primarily of gypsum which is a by-product of the production of phosphate fertilizer. Lower fertilizer application rates would reduce this impact proportionately.
